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TITLE: The Multi-Spectral Solar Telescope Array (MSSTA) 

Principal Investigator: A.B.C. Walker, Jr., CSSA, Stanford University 

Co-Investigators: Troy W. Barbee, Jr., LNL, Richard B. Hoover, NASA MSFC, 

In 1987, our consortium pioneered the application of normal incidence multilayer x-ray 
optics to solar physics by obtaining the first high resolution narrow band, "thermally 
differentiated" images of the corona 1 , using the emissions of the Fe IX/Fe X complex at A.X ~ 171 
A to 175 A, and He II Lyman (3 at 256 A. Subsequently, we developed a rocket borne solar 
observatory, the Multi Spectral Solar Telescope Array (MSSTA) that pionered multi-thermal 
imaging of the solar atmosphere, using high resolution narrow band x-ray, EUV and FUV optical 
systems. In 1991 and 1994, the MSSTA successfully obtained high quality solar images covering 
the chromosphere (X ~ 1216 A H Ly a), chromosphere/corona transition region (X ~ 1550 A C 
IV; X - 304 A He II), and corona (X - 171-175 A Fe IX/X; X - 193 A Fe XII; X ~ 44 A Si XII; X 
~ 21 1 A Fe XIV, X ~ 284 A Fe XV) 23 . The resolution in the best image is -1.0 arc seconds. Five 
completed Ph. D. Thesis (J.F. Lindblom, Max Allen, Ray O'Neal, Craig DeForrest, and Charles 
Kankelborg ) have resulted from the MSSTA program (Previously, five Ph. D thesis resulted 
from our pie-MSSTA rocket programs). Two current Stanford students (H. Oluseyi, D. Martinez- 
Galarce) are completing Ph.D. dissertations based on MSSTA observations. Analysis of MSSTA 
observations has resulted in four significant insights into the structure of the solar atmosphere: 

• The diameter of coronal loops is essentially constant along their length 24 . 

• models of the thermal and density structure of polar plumes based on MSSTA observations 
have been shown to be consistent with the thesis that they are the source of high speed solar 
wind streams 5 . 

• the magnetic structure of the footpoints of polar plumes is monopolar, and their thermal 
structure is consistent with the thesis that the chromosphere at their footpoints is heated by 
conduction from above 5 . 

• coronal bright points are small loops, typically 3,500 - 20,000 km long (5 - 30 ); their 

footpoints are located at the poles of bipolar magnetic structures that are are distinguished from 
other network elements by having a brighter Lyman a signature. Loop models derived for 26 
bright points are consistent with the thesis that the chromosphere at their footpoints is heated by 
conduction from the corana 67 . 

The MSSTA images also suggest that thermal conduction from structures at coronal 
temperatures may play a significant role in heating the chromospheric network 8 ; these structures 
may represent a population of transient loops, such as those recently discovered in SoHO EIT 
images, or some other phenomena such as coronal funnels. We are continuing the analysis of 
these observations. 

There were no patents or inventions that resulted from the above grant. 

References: 1. A. B. C. Walker et. al. “Soft X-ray Images of the Corona with a Normal 
Incidence Cassegrain Multilayer telescope”, Science 241, 1781, 1988, 2. A.B.C. Walker, Jr., et 
al , “High Resolution Ther-mally Differentiated Images of the Chromosphere and Corona,” 
Physics of Solar and Stellar Coronae”. J. Linsky, Ed., Kluwer, p 83. 1993, 3. M. J. Allen et. al ; 
Chromospheric and Coronal Structure of Polar Plumes I, Solar Phys. 175, 1997, 4. D. S. 
Martinez et al, “Morphology of Coronal Loops”, in preparation, 5. A.B.C. Walker. Jr., et al, 
"Thermal and Density Structure of Polar Plumes I," Solar Phys. 148, 239 1993, 6, 7. C. C. 
Kankelborg et. al.. “Observation and modeling of Soft X-ray Bright Points I”, Astrophys. J. 466, 
529, 1996, II, accepted for publ. Astrophys. J., 1996, 8. H. Oluseyi et al, “The 
Chromsphere/Corona Interface on the Sun”, in preparation. 



The following scientific papers were published as a result of investigations carried 
out under the above grant. 

• "Observation and Modeling of Soft X-ray Bright Points II. " (C. C. Kankelborg, A. B. C. 
Walker Jr., T. W. Barbee and R. B. Hoover), submitted to the Astrophysical Journal , 
1966 

• “The Solar Chromospheric and Coronal Explorer” A. B. C. Walker II etal to be publ. in 
Proc SPIE, 2804,1996 

• “Chromospheric and Coronal Structure of Polar Plumes I: Magnetic Structure and 
Radiative Energy Balance” (M. J. Allen, A .B. C. Walker, II., H. Oluseyi, R. B. Hoover, 
T. W. Barbee, Jr.) submitted to Solar Phys., 1996 

• "Observation and Modeling of Soft x-ray Bright Points" (C. C. Kankelborg, A. B. C. 
Walker II., T. W. Barbee and R. B. Hoover), Astrophys. J. 466, 529, 1996: 

• “The Structure of the Solar Chromosphere: The Interpretation of Multilayer Images” ((A. 
B. C. Walker, Jr ,.J. E. Plummer, D. Martinez-Galarce R. B. Hoover , T. W. Barbee Jr), 
Proc SPIE 2805, 345, 1996 

• “The Multi-Spectral Solar Telescope Array VIII: The Second Flight” (A. B. C. Walker, 

Jr , M. J. Allen, C. DeForest , C. C. Kankelborg, .J.. E. Plummer, D. Martinez-Galarce R. 

B. Hoover , D. B. Gore, T. W. Barbee Jr., Proc SPIE 2515, 182, 1995 

• "Multi-Spectral Solar Telescope Array IX: Quantative Measurements of the Solar 
Corona" (C. E. DeForest, A. B. C. Walker, Jr, M. J. Allen, R. B. Hoover, T. W. Barbee 
Jr.) Proc SPIE 2515, 273, 1995 

• "Calibration of Multilayer Mirrors for the Multi-Spectral Solar Telescope Array II" (C. 

C. Kankelborg, J. E. Plummer, D. S. Martinez-Galarce, R. H. O'Neal, C. E. DeForest, A. 
B. C. Walker, Jr, T. W. Barbee Jr. , J. W. Weed, R. B. Hoover, F. R. Powell) Proc SPIE 
2515, 436, 1995 

• "Optical Focusing and Alignment of the "Multi-Spectral Solar Telescope Array II 
Payload" (D. B. Gore, J. B. Hadaway, R. B. Hoover, A. B. C. Walker, Jr, C. C. 
Kankelborg,) Proc SPIE 2515, 532, 1995 

• "Design and Performance of Thin Foil XUV Filters for the Multi-Spectral Solar 
Telescope Array II " (J. E. Plummer, C. E. DeForest, D. S. Martinez-Galarce, C. C. 
Kankelborg, D. B. Gore, R. H. O'Neal, A. B. C. Walker, Jr, F. R. Powell, R. B. Hoover, 

T. W. Barbee Jr. , J. W. Weed,) Proc SPIE 2515, 565, 1995 

• "Fabrication of Multilayer Optics by Sputtering: Application to EUV Optics with Grater 
than 30% Normal Reflectance" Proc SPIE 2515, 576, 1995 

• “Development of the Water Window Imaging X-ray Microscope” (R. B. Hoover, D. L. 
Shealy, A. B. C. Walker Jr., 

N. Grupido, G. Gutman, T. W. Barbee Jr.) Proc. SPIE, 2270, 1994. 

• ”High-Resolution X-ray Spectroscopy with a Rockeet-Bome Cosmic X-ray 
Microcalorimeter” (A. B. C. Walker Jr., A. Kapitulnik, R. B. Hoover, L. Lesyna) Proc. 
SPIE, 2279,122,1994. 

• ’’Astronomical Observations with Normal Incidence Multilayer Optics IV : Selection of 
Spectral Lines” A. B. C. Walker. J. Plummer, R. B. Hoover, T. W. Barbee Jr.) Proc. 

SPIE, 2279, 343,1994. 

• "Thermal and Density Structure of Polar Plumes I: Analysis of XUV Observations with a 
Multilayer Cassegrain Telescope" (A.B.C. Walker. Jr., C.E. DeForest, R.B. Hoover, and 
T.W. Barbee, Jr.) Solar Physics 148, 239, 1993. 

• “High Resolution Thermally Differentiated Images of the Chromosphere and Corona” 
(A.B.C. Walker, Jr., R.B. Hoover, T.W. Barbee, Jr.) invited review, in Advances in 
Stellar and Solar Coronal Physics: Proc. of the Vaiana Memorium Symposium. J. Linsky, 
Ed., Kluwer Acad. Publ. Dordrecht 1993, p. 83. 

• “Astronomical Observations with Normal Incidence Multilayer Optics II: Images of the 
Solar Corona and Chromosphere” (A.B.C. Walker, Jr., T.W. Barbee, Jr., R.B. Hoover) 
invited review, in Proc. of the Tenth IAU International Colloquium on Laboratory and 
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Astronomical Plasmas, Berkeley, CA 1993, E. H. Silver and S. M. Kahn Eds. , Cambridge 
University Press, p. 193, 1993. 

"Solar Far Ultraviolet Polarimetry with Multilayer Optics" (S. Fineschi, M. Romoli, R.B. 
Hoover, M. Zukio, J. Kim, and A.B.C. Walker. Jr.) to be published in Proc. SPIE, 2010, 
1993. 

"Fabrication and Test of a Wide-Field H Lyman a Coronagraph Instrument" (R.B. 

Hoover, A.B.C. Walker. Jr., S. Fineschi, P.C. Baker, J. Kim, and M. Zukio) to be 
published in Proc. SPIE , 2010, 1993. 

"X-Ray IEUV/FUV Calibration of Photographic Films for Solar Research" (R.B. Hoover, 
A.B.C. Walker. Jr., C.E. DeForest, M. Allen, and D.B. Gore), Proc. SPIE, 2011, 

504 1993. 

"Multi-Spectral Solar Telescope Array VII: A Status Report" (A.B.C. Walker. Jr., R.B. 
Hoover, and T.W. Barbee, Jr.), Proc. SPIE, 2011, 489, 1993. 

"Astronomical Observations with Normal Incidence Multilayer Optics III: Selection of 
Multilayer Bandpass" (A.B.C. Walker. Jr., L. Jackson, J. Plummer, R.B. Hoover, and 
T.W. Barbee, Jr.), Proc. SPIE, 2011, 450, 1993. 

"Performance of Multilayer Coated Mirrors for the Multi-Spectral Solar Telescope 
Array" (T.D. Willis, M. Allen, C.E. DeForest, C. Kankelborg, D. Martinez, R. O'Neal, J. 
Plummer, A.B.C. Walker. Jr., R.B. Hoover, and T.W. Barbee, Jr.), Proc. SPIE, 2011, 

381, 1993. 

"Imaging Schwarzschild Multilayer X-Ray Microscope" (R.B. Hoover, P.C. Baker, D.L. 
Shealy, D.B. Gore, A.B.C. Walker, Jr., T.W. Barbee, and T. Kerstatter) Proc. SPIE, 

1742, 660, 1992. 

“Design and Fabrication of the All Reflecting H-Lyman a Coronagraph/Polarimeter 
(R.B. Hoover, R.B. Johnson, S. Fineschi, A.B.C. Walker, Jr.) Proc. SPIE, 1742, 439, 
1992. 

“Ultra High Resolution Photographic Films for X-Ray/EUV/FUV Astronomy” (R.B. 
Hoover, A.B.C. Walker, Jr., C.E. DeForest, R.N. Watts, C.Tarrio) Proc. SPIE, 1742, 549, 
1992. 

“Polarimetry of the H I Lyman a for Coronal Magnetic Field Diagnostics” (S. Fineschi, 
R.B. Hoover, M. Zukic, J. Kim, A.B.C. Walker, Jr., P.C. Baker) Proc. SPIE, 1742, 423, 
1992. 

“Ultra High Resolution Images of the Solar Chromosphere and Corona Using 
Coordinated Rocket and Balloon Observations” (A.B.C. Walker, Jr., J.G. Timothy, R.B. 
Hoover, T.W. Barbee, Jr.) Proc. SPIE, 1742, 630,1992. 

“The Multi-Spectral Solar Telescope Array: Initial Results and Future Plans” (A.B.C. 
Walker, Jr., R.B. Hoover, T.W. Barbee, Jr.,) Proc. SPIE, 1742, 500, 1992. 
“Chromospheric and Coronal Observations and Multilayer Optics” (A.B.C. Walker, Jr., 
R.B. Hoover, T.W. Barbee, Jr.) Proc. SPIE, 1742, 515, 1992. 

“Calibration of the multi-spectral solar telescope array multilayer mirrors and XUV 
filters” (M.J. Allen, T.D. Willis, C.C. Kankelborg, R.H. O’Neal, D.S. Martinez-Galarce, 
C.E. DeForest, L.R. Jackson, J.P. Lindblom, A.B.C. Walker, Jr.) Proc. SPIE, 1742, 562, 
1992. 

"X-Ray Microscopy in the Water Window" (A.B.C. Walker, Jr., R.B. Hoover, P.C.Baker, 
T.W. Barbee, Jr., and D.L. Shealy) Conf. Record of the 1991 IEEE Nuclear Science 
Symposium and Medical Imaging Conference, Santa Fe, Vol. 3, 1907, 1991. 

"EUV/FUV Response Characteristics of Photographic Films for the Multi-Spectral Solar 
Telescope Array" (R.B. Hoover, A.B.C. Walker, Jr., C.E. DeForest, M.J. Allen, J.P. 
Lindblom, L. Gilliam, G. Brown, A. DeWan), Proc. SPIE 1546, 188, 1991. Revised 
version, Optical Eng, 30, 1 1 16, 1991. 

"Polarimetry of Extreme Ultraviolet Lines in Solar Astronomy" (S. Fineschi, R.B. 
Hoover, J.M. Fontenla, A.B.C. Walker, Jr., P.C. Baker), Optical Eng, 30, 1161, 1991 
[originally published as "Solar soft x-ray/EUV polarimetry I: observational parameters 
and theoretical considerations", Proc. SPIE 1343, 376, 1990]. 


3 



"Imaging Polarimeters for Solar Extreme Ultraviolet Astronomy" (R.B. Hoover, S. 
Fineschi, J.M. Fontenla, A.B.C. Walker, Jr.), Optical Eng, 30 , 1169, 1991 [originally 
published as "Solar soft x-ray /EUV polarimetry II: instruments and methods", Proc. SPIE 
1343 , 389, 1990], 

"H-Lyman a Coronograph/Polarimeter" (S. Fineschi R.B. Hoover, A.B.C. Walker, Jr.), 
Proc. SPIE, 1546 , 402, 1991. 

"Cosmic X-Ray Spectroscopy with Multilayer Optics" (A.B.C. Walker, Jr., D.S. 

Martinez, E.S. Paris, R.B. Hoover, T.W. Barbee, Jr.), Proc. SPIE, 1546 , 333, 1991. 
"Design and Test of a High Resolution EUV Spectroheliometer" (T.E. Berger, J.G. 
Timothy, H. Kirby, J.S. Morgan, A.B.C. Walker, Jr., S.K. Jain, A.K. Saxena, J.C. 
Bhattacharyga, M.C. Huber, G. Tondello, G. Naletto), Proc. SPIE, 1546 , 446, 1991. 

"The Objective Double Crystal Spectrometer" (A.B.C. Walker, Jr., T.D. Willis, R.B. 
Hoover), Proc. SPIE, 1546 , 46 1 , 1 99 1 . 

"The Solar/Stellar Coronal Explorer and the Solar/Stellar Coronal Observatory" (A.B.C. 
Walker, Jr., J.F. Lindblom, J.G. Timothy, J.W. Barbee, Jr., R.B. Hoover, E. Tandbergen- 
Hannsen, S.T. Wu, J.Sahade), Proc. SPIE, 1546, 281, 1991. 

"The Ultra High Resolution XUV Spectroheliograph III: A Modified Configuration for a 
Free Flying Platform" (A.B.C. Walker, Jr., J.F. Lindblom, J.G. Timothy, R.B. Hoover, E. 
Tandberg-Hannsen, T.W. Barbee, Jr.), Proc. SPIE, 1546 , 265, 1991. 

"Narrow Band Solar Images in the Soft X-Ray Regime with Multilayer Optics" (A.B.C. 
Walker, Jr„ C.C. Kankelborg, R.B. Hoover, T.W. Barbee, Jr., P.C. Baker), Proc. SPIE, 
1546,345,1991. 

"Solar Observations with the Multi-Spectral Solar Telescope Array" (R.B. Hoover, 

A.B.C. Walker, Jr., J.F. Lindblom, M.J. Allen, R. O'Neal, C. De Forrest, T.W. Barbee, 
Jr.), Proc. SPIE, 1546, 175, 1991. 

"Development of the Water Window Imaging X-Ray Microscope Utilizing Normal- 
Incidence Multilayer Optics" (R.B. Hoover, D.L. Shealy, B.R. Brinkley, P.C. Baker, 

T.W. Barbee, Jr., A.B.C. Walker, Jr.), Proc. SPIE, 1546 , 125, 1991. Revised version 
Optical Eng, 30, 1086, 1991. 

"High Resolution Imaging with Multilayer Soft X-Ray, EUV and FUV Telescopes of 
Modest Aperture and Cost" (A.B.C. Walker, Jr., J. F. Lindblom, J.G. Timothy, R. B. 
Hoover, T. W. Barbee, Jr., P. C. Baker, F. R. Powell), Space Astronomical Telescopes 
and Instruments, P.Y. Bely and J.B. Breckenridge, Eds.; Proc SPIE 1494 , 320 1991. 
"Development of the Water Window Imaging X-Ray Microscope" (R.B. Hoover, D.L. 
Shealy, P.C. Baker, T.W. Barbee Jr., A.B.C. Walker, Jr.), Optical Methods for 
Ultrasensitive Detection and Analysis: Techniques and Applications, B.L. Fearey, Ed., 
Proc SPIE, 1435 , 1991. 

"Design and Analysis of a Water Window Imaging X-Ray Microscope" (R.B. Hoover, 
P.C. Baker, D.L Shealy, B.R. Brinkly and T.W. Barbee, Jr., A.B.C. Walker, Jr.), Optical 
Methods for Tumor Treatment and Early Diagnostics: Mechanisms and Techniques, T.J. 
Dougherly, Ed., Proc SPIE 1429 , 1991. 

"The High Resolution Telescope Cluster I: Overview and Technical Status" (A.B.C. 
Walker, Jr., R.B. Hoover, W. Roberts, S.T. Wu), Proc. SPIE 1546, 353, 1991. 

"Optical Configuration of H I Lyman a Coronagraph/Polarimeters (R.B. Hoover, S. 
Fineschi, A.B.C. Walker, Jr., R.B. Johnson, and M. Zukic) Proc. SPIE 1546 , 414, 1991. 
"Water Window Imaging X-Ray Microscope for Cancer Research," (R.B. Hoover, D.L. 
Shealy, B.R. Brinkley, P.C. Barker, T.W. Barbee, Jr., A.B.C. Walker, Jr.), Technology 
2000, NASA Conf. Proc. 3109 , 73-82,Washington, DC, 1990, revised version in 
preparation for Applied Optics. 

"The Multi-Spectral Solar Telescope Array II: Soft X-Ray /EUV Reflectivity of the 
multilayer mirrors" (T.W. Barbee, Jr., J.W. Weed, Jr., R.B. Hoover, M. J. Allen, J.F. 
Lindblom, R.H. O'Neal, C.C. Kankelborg, C.E. DeForest, E.S. Paris, A.B.C. Walker, Jr., 
T.D. Willis, E. Gluskin, P. Pianetta, P.C. Baker), Proc SPIE 1546, 432, 1991, revised 
version Optical Eng. 30 , 1067, 1991. 



"The Sun," invited contribution to the 1992 Yearbook of the McGraw Hill Yearbook of 
Science and Technology, 1992, S.P. Parker, Ed., p. 459, 1991.. 

"Astronomical EUV/X-Ray Observatories on the Moon" (A.B.C. Walker, Jr., J.G. 
Timothy, R.B. Hoover, T.W. Barbee, Jr.), AIP Conf. Proc. 207, 553, 1990. 

"The Multi-Spectral Solar Telescope Array III: optical characteristics of the Ritchey- 
Chretien Telescopes" (R.B. Hoover, P.C. Baker, J.W. Hadaway, R.B. Johnson, C. 
Peterson, D.R. Gabardi, A.B.C. Walker, Jr., J.F. Lindblom, C.E. DeForest, and R.H. 
O’Neal), Proc. SPIE 1343,189, 1990. Revised version to be submitted to Rev. ofSci. 
Instruments. 

"The Multi-Spectral Solar Telescope Array IV: the soft x-ray and EUV filters" (J.F. 
Lindblom, R.H. O'Neal, A.B.C. Walker, Jr., F.R. Powell, T.W. Barbee, Jr., R.B. Hoover, 

S. F. Powell), Proc. SPIE 1343, 544, 1990, revised version Optical Eng. 30, 1 134, 1991. 
"The Multi-Spectral Solar Telescope Array V: temperature diagnostic response to the 
optically thin solar plasma" (C.E. DeForest, C.C. Kankelborg, M.J. Allen, E.S. Paris, 

T. D. Willis, J.F. Lindblom, R.H. O'Neal, A.B.C. Walker, Jr., T.W. Barbee, Jr., R.B. 
Hoover, T.W. Barbee III), Proc. SPIE 1343, 404, 1990. Revised version submitted to 
Optical Eng 'if), 1125, 1991. 

"The Multi-Spectral Solar Telescope Array VI: performance and analysis of photographic 
film" (R.B. Hoover, A.B.C. Walker, Jr., C.E. DeForest, M.J. Allen, J.F. Lindblom, R.H. 
O’Neal, E.S. Paris, A. DeWan), Proc. SPIE 1343, 175, 1990, revised version submitted to 
Optical Eng. 

"Ultra High Resolution XUV Spectroheliograph II: temperature diagnostic response to 
the optically thin solar plasma," invited review (A.B.C. Walker, Jr., J.F. Lindblom, J.G. 
Timothy, M.J. Allen, C.E. Deforest, C.Kankelborg, R.H. 0,Neal, E. Paris, T.D. Willis, T. 
W. Barbee, Jr. and R.B. Hoover), Proc. SPIE 1343, 3 19, 1990. 

"Active Sun Telescope Array" (A.B.C. Walker, Jr., J.G. Timothy, T.W. Barbee, Jr., and R 
B. Hoover), Proc. SPIE 1343, 334, 1990. Revised version to be submitted to Solar 

Physics. 

"High resolution stigmatic EUV spectroheliometer for studies of the fine scale structure 
of the solar corona, transition region and corona" (J.G. Timothy, J.S. Morgan, A.B.C. 
Walker, Jr., J.C. Bhattacharyya, S.K. Jain, M.C. Huber, and G. Tondello), Proc. SPIE 
1343, 350, 1990. Revised version Optical Eng 30, 1 142, 1991. 

"Design of a narrow band XUV coronagraph using multilayer optics" (A.B.C. Walker, 

Jr., M.J. Allen, T.W. Barbee, Jr., R.B. Hoover), Proc. SPIE 1343, 415, 1990. Revised 
version submitted to Applied Optics. 

"The Advanced Solar Observatory" (A.B.C. Walker, Jr., W. Bailey, E.L. Chupp, H.S. 
Hudson, R. Moore, W. Roberts, R. B. Hoover, S.T.Wu), Proc. SPIE 1235, 802, 1990. 
Revised version: Optical Eng 29, 1306, 1990. 

"Performance of Compact Multilayer Coated Telescopes at Soft X-Ray, EUV and VUV 
Wavelengths" (R.B. Hoover, T.W. Barbee, Jr., A.B.C. Walker, Jr., J.F. Lindblom, R.H. 
O'Neal, P.C. Baker), Proc. SPIE 1235, 821. Revised version published in Optical Eng 
29, 1281, 1990. 

"The Ultra-High Resolution XUV Spectroheliograph" (A.B.C. Walker, Jr., J.F. 

Lindblom, J.G. Timothy, T.W. Barbee, Jr., R.B. Hoover, E. Tandberg-Hanssen), Proc. 
SPIE 1235, 833, 1990. Revised version published in Optical Eng. 29, 698, 1990. 
"Astronomical Observations with Normal Incidence Multilayer Optics: Recent Results 
and Future Prospects" (A.B.C. Walker, Jr., J.F. Lindblom, R.H. O'Neal, R.B. Hoover, 
T.W. Barbee, Jr.), Physica Scripta 41, 1053, 1990. 

"Stanford/MSFC Rocket X-Ray Spectroheliograph" (J.F. Lindblom, A.B.C. Walker, Jr., 
T.W. Barbee, Jr., R.A. Van Patten, J.P. Gill, F. Powell and G. Steele), Proc. SPIE 1140, 
112-125,1989. 

"The Multi-Spectral Solar Telescope Array," invited review (A.B.C. Walker, Jr., J.F. 
Lindblom, R.H. O'Neal, M.J. Allen, T.W. Barbee, Jr., R.B. Hoover), Proc. SPIE 1160, 
131, 1989. Revised version: Optical Eng 29, 581, 1990. 



"Design and Analysis of Optical Systems for the Stanford/MSFC Multi-Spectral Solar 
Telescope Array" (J.B. Hadaway, H.B. Johnson, R.B. Hoover, A.B.C. Walker, Jr., J.F. 
Lindblom and R.B. Hoover), Proc. SPIE 1160, 195, 1989. Revised version published in 
Optical Eng, 29, 721, 1990. 

"Development of a Normal Incidence Multilayer Imaging X-Ray Microscope" (D.L. 
Shealy, R.B. Hoover, T.W. Barbee, Jr., A.B.C. Walker, Jr.), Proc. SPIE 1160, 109, 1989. 
Revised version, "Design and Analysis of a Schwartzschild Imaging Multilayer X-Ray 
Microscope," published in Optical Eng 29, 721-727, 1990. 

"Design of an Imaging Microscope for Soft X-Ray Applications" (R.B. Hoover, D.L. 
Shealy, D.R. Gabardi, A.B.C. Walker, Jr., J.F. Lindblom, T.W. Barbee, Jr.), Proc. SPIE. 
984, 234, 1988. Revised version, "Design of a Normal Incidence Multilayer Imaging X- 
Ray Microscope," published in J. X-Ray Science <6 Technology, 1, 190-206, 1989. 

"Soft X-Ray/EUV Images of the Solar Atmosphere with Normal Incidence Multilayer 
Optics" (J.F. Lindblom, A.B.C. Walker, Jr., R.B. Hoover and T.W. Barbee, Jr.), Proc. 
SPIE.9S2, 317, 1988. 

"Monochromatic X-Ray and XUV Imaging with Multilayer Optics" (A.B.C. Walker, Jr., 
J. Lindblom, R. Hoover and T.W. Barbee, Jr.), Proc. 1AU Colloq. 102, Beaulieu-Sur Mer, 
France, 1988, J. de Physique Colloques Cl 49, Cl-175. 

"Solar X-Ray /XUV Images with an Experimental Kodak T-MAX 100 Film" (R.B. 
Hoover, T.W. Barbee, Jr., A.B.C. Walker, Jr., J.F. Lindblom), Kodak Tech Bits, Summer 
1988, 1. 

"Soft X-Ray Images of the Solar Corona with a Normal Incidence Cassegrain Multilayer 
Telescope" (A.B.C. Walker, Jr., J. Lindblom, R. Hoover and T.W. Barbee, Jr.), Science 
241,1781,1988.26. 

"Multispectral Observations Complementary to the Study of High Energy Solar 
Phenomena," invited review, A.B.C. Walker, Jr., Solar Physics 118, 209, 1988. 

"Solar High Energy Facility Development Plan" (A.B.C. Walker, Jr., W.R. Roberts and 
J.R. Dabbs), Solar Phys. 118, 365, 1988. 

"The Solar Oscillations Imager for SOHO" (with P. Scherrer and others). Proceedings of 
the Conference on Seismology of the Sun and Sun-Like Stars: Tenerife, Canary Islands, 
ESA SP- 286, 375, 1988. 

"Solar Physics" (A.B.C. Walker, Jr., L. Acton, G. Brueckner, E.L. Chupp, H.S. Hudson 
and W. Roberts), Solar Terrestrial Sciences: Report from the Strategy Workshop, NASA 
George C. Marshall Space Flight Center, 1988. 

Conference Proceedings: 

"On High Energy Aspects of Solar Flares - A Basis for a High Energy Facility for Solar 
Physics," E.L. Chupp and A.B.C. Walker, Jr. Editors, published as Solar Physics 
118(1988). 

"X-Ray/EUV Optics for Astronomy, Microscopy, Polarimetry and Projection 
Lithography," R.B. Hoover and A.B.C. Walker, Jr., Editors, published as Proc. SPIE 
1343, 1991. 

"Multilayer and Grazing Incidence X-Ray/EUV Optics for Astronomy and Projection 
Lithography" R.B. Hoover and A.B.C. Walker, Jr., Editors, published as Proc. SPIE 
1742, 1992. 

"Multilayer and Grazing Incidence X-Ray/EUV Optics II" R.B. Hoover and A.B.C. 
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